Improvement of radioimmunoassays for prostaglandins in bovine blood plasma and their application to monitor reproductive functions.
Efficient RIA procedures are required for determination of prostaglandins (PGF(2alpha), PGE(2), PGI(2) and their metabolites) in bovine blood plasma to elucidate their significance in reproductive endocrinology. A new rapid efficient prepurification was developed using commercial octadecyl silicagel cartridges. Prepurification is especially necessary for the determination of 13,14-dihydro-15-keto-PGE(2) (PGEM). After prepurification, PGEM was first converted into the more stable 13,14-dihydro-15-keto-PGA(2) (PGAM) and measured in a RIA-system for PGAM. For PGF(2alpha), 13,14-dihydro-15-keto-PGF(2alpha) (PGFM), PGE(2) and 6-keto-PGF(1alpha) direct tests using 50 mul plasma per tube were elaborated. The validity of the tests was monitored by high performance liquid chromatography radioimmunoassay (HPLC RIA ). Infusion studies using PGF(2alpha) and PGE(2) showed that about 10% of these hormones remained unmetabolized after the first passage through the lungs. The biological half life of the metabolites PGFM and PGEM in bovines was estimated to be 4 min. Thus, PGFM and PGEM measurements in the peripheral circulation reflect even short-term secretory changes of PGF(2alpha) and PGE(2). During the infusion of PGF(2alpha) the levels of progesterone decreased but were not affected by PGE(2). Both prostaglandins caused increased oxytocin secretion. In the cow peripartum first PGEM elevations were measured 5 to 8 d ante partum, whereas PGFM increased 1 to 2 d ante partum. Then both prostaglandins increased simultaneously until parturition. In the postpartal phase PGFM was higher than PGEM, and both prostaglandins remained elevated for several days. Prostacyclin levels remained unchanged during the peripartal period.